Whilst carrying out a pilot study with a structured questionnaire examining the difference in insight between a group of patients with Alzheimer's Disease and a second group with Vascular Dementia of the Binswanger Type, the incidental observation was made that the group of patients with Vascular Dementia of the Binswanger Type demonstrated more obsessional behaviour than the group of patients with Alzheimer's Disease. The obsessional behaviour differed from classical obsessive compulsive disorder insofar as the subjects were unaware of it whilst at the same time resisting change.
Introduction
White matter disease is found in 70-90% cases of vascular dementia and is associated with a history of raised blood pressure, heart disease and diabetes. The psychopathology is represented by transient episodes of clouding of consciousness, slowing of mental processing, patchy psychological deficits, impaired attention and concentration [1] , mood lability and increased risk of developing symptoms of depression and anxiety. Early symptoms may also include diminished judgement and behavioural extremes, such as apathy and social withdrawal appearing alongside disinhibition, irritability and aggressiveness [24, 25, 33] . Binswanger's Disease, also known as Subcortical Arteriosclerotic Encephalopathy or Dementia of the Binswanger Type is a clinicopathological syndrome arising in middle aged or elderly people with a history of high blood pressure and is accompanied by cortical and subcortical deficits. As a form of Vascular Dementia it is relatively rare and said to affect men more than women [2, 4, 5, 13, 17, 23] . The neuropathology is that of a progressive white matter demyelination with thickening of penetrating medullary arteries, which causes a subcortical-cortical disconnection dementia [13, 19, 32, 35, 38] .
Stereotyped and repetitive behavioural features have been described in subcortical dementias and also in association with abnormalities of the frontal lobes and basal ganglia. Discrete vascular lesions have been implicated in the pathogenesis of obsessionality [6, 38, 40, 41] . In 1995 Swodoba demonstrated obsessional behaviour arising de novo in a 70 years old man following a right frontal infarction [39] .
The occurrence of obsessional features has also been described in cases of focal cortical degeneration with PET hypometabolism in the frontal lobes and/ or adjacent dominant temporal lobes [22] .
Whilst comparing the psychopathology of two groups of demented patients suffering from Alzheimer's Disease and of Vascular Dementia of the Binswanger Type, it was observed that the latter displayed patterns of obsessional behaviour more frequently. This was a serendipitous yet striking finding, the context of which is explained in this paper. nosis of Alzheimer's Disease or Binswanger's Disease was made on the basis of the clinical history, presentation, diagnostic criteria and CT brain scan results. The study protocol was submitted to each Local Research Ethics Committee and ethical approval was obtained. Each patient signed a consent form that was countersigned by their nearest relative/primary carer, who also contributed to the study as collateral informant. The protocol required that the informant should have known and continuously supervised the patient for a minimum of two years prior and up to the assessment.
The study involved a preliminary phase of strict selection. In order to enter the preliminary phase of the study, subjects were to be older than 45 years of age and without any physical or systemic pathology which might have had a pathoplastic effect on their dementing illness and be incompatible with the diagnostic criteria for the same. The patients' and carers' native language must be English and adequate hearing and visual aids were to be worn if required.
All the subjects selected to enter the Alzheimer's Disease group satisfied the following criteria: 1) a diagnosis of Probable Alzheimer's Disease according to NINDS-ADRDA criteria [26] ; 2) the CT brain scan showing mild/moderate global atrophy and/or mild/moderate bilateral temporo-parietal atrophy; 3) no history of hypertension, epilepsy, CVAs, diabetes, abnormal thyroid functions or any other multisystem/endocrinological disease; 4) Hachinski score lower than 4 [15] . All the subjects selected to enter the group with Dementia of the Binswanger Type 1) satisfied diagnostic criteria for vascular dementia (NINDS-AIREN) and research diagnostic criteria for Binswanger's Disease [1, 34] 2) CT brain scan showed marked diffuse white matter disease, 3) they had no history of diabetes, abnormal thyroid function or other multi-system endocrinological disease, 4) the Hachinski score was higher than 4.
Subjects passing through the initial screening process were further investigated with instruments designed to elicit premorbid intellectual levels, cognitive dysfunction, behavioural disturbance, mood disturbance and psychotic symptoms such as delusions and hallucinations. These included the National Adult Reading Test (NART) [27] , Mini Mental State Examination Test [10] , Finger Tapping [36] and Weigl Card Sorting Test [42] , the Hamilton Depression Scale [16] , the Stockton Geriatric rating Scale (SGRS) [14] , and sections from the Geriatric Mental State (GMS) [8] on Worry, Depression, Tension, Somatic Dysfunction, Thinking Difficulties and Slowness, Hyperactivity, Elation, Grandiosity, Social Discomfort, Delusions of Persecution and Reference, Self Depreciation, Irritability, Obsessions, Interest and Perceptual Difficulties.
Each subject was subsequently interviewed with a structured questionnaire piloted to identify the existence of insight in the different aspects of psychopathology. The questionnaire, Lawrence Insight Structured Assessment Battery (LISAB) [21] , was being developed to assess insight in psychopathology objectively reported by patient, carer and researcher to the exclusion of insight for non observable symptoms. The questionnaire was divided into the three major psychopathological domains of 1)Memory and Language 2) Emotional Behaviour and 3) Social Behaviour with subcategories derived by reference to the Present State Examination [21, 43] .
In the questionnaire technical language was avoided and consideration given to the limitations of dysphasic patients by using direct questions and "yes/no" answers. In each domain, a record of insight was obtained. The patient rated his degree of insight as lack of awareness/concern ("not at all"), fair degree or awareness/concern ("slightly/fairly concerned"), complete awareness/concern ("considerably/very concerned" and ratings from [0] (= no attributed insight) to [4] (= completely attributed insight) were available to the informant and the researcher. Records did not carry a definite mathematical meaning, rather the indication of the presence of insight and some information of its intensity.
The pilot sample therefore included 18 subjects, 11 with a diagnosis of Probable Alzheimer's Disease (NINCDS Criteria) and 7 with a diagnosis of Vascular Dementia of the Binswanger Type (Table 1) .
Inter-rater reliability was assessed on all completed sections of the insight questionnaire with Kappa statistics, the value of kappa judged by z statistics(two-sided significance test). For the purpose of two-tailed nonparametric analysis of insight, the category of sexual behaviour was finally excluded as only one out of 22 cases reported psychopathology (sexual disinhibition). False positive were also excluded (i.e. symptoms are not observable whilst patient expressed awareness of the same).
Results
During this pilot phase 22 patients were successfully screened but 4 informants failed to complete the sections on collateral information. The Alzheimer's Dis- ease group was composed of 11 subjects, 7 women and 4 men. The group with Vascular Dementia of the Binswanger Type was composed of 7 subjects, 5 women and 2 men.
A difference between the two groups was found in the record of obsessional behaviour, less frequent in the AD group (AD = 5/11; VaD = 7/7) (Fisher exact two tailed p value = 0.034.). The intensity of obsessional behaviour was mild in the subjects with Alzheimer's Disease and consisted mainly of increased orderliness. In the group with Senile Dementia of the Binswanger Type, symptoms appeared to be more severe, including rigid daily rituals, repeated checking and toilet rituals ( Table 2 ). These symptoms were non ego-dystonic and patients did not tolerate attempts at distraction from carrying out the behaviour.
Vignettes
Here are three examples of the behaviour in question: 
Profile of insight (preliminary descriptive analysis)
Awareness for memory problems seemed to peak in the mid-range of MMSE scores (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) for the vascular group but not so in the group with Alzheimer's Disease, where awareness appeared to increase with lesser MMSE scores.
In the group with Alzheimer's Disease, there was more awareness of symptoms of mood dysphoria in the moderately depressed subjects scoring between 8 and 15 on the Hamilton Depression Score. Awareness diminished with scores of 16 and above.
As for competence in general self care, more insight was on this occasion recorded with increasing dependency in subjects with Vascular Dementia of the Binswanger Type. The subjects with Alzheimer's Disease were generally less aware of their increasing dependency. 
Discussion
The observation of obsessional behaviour was serendipitous in the context of a pilot study used to develop an instrument to assess the presence of insight in different types of dementia. No scientific conclusions can be drawn from the preliminary observations on insight whilst further validation is in process, but the obsessional symptoms in the group of patients with Vascular Dementia of Binswanger Type deserve attention.
The method of initial screening, selection of subjects and diagnosis was strict. For an uncommon diagnosis known to be rarer in women, the diagnostic rigour might partly explain why more women than men were selected in the vascular group. It was in the process of reviewing the characteristics of the two selected groups that the observation of a difference in the frequency of presentation of obsessive phenomena was made. Whilst it is accepted that our findings may be biased by the limited sample and previous anecdotal experience, it was felt that these might still warrant attention in their own right with regard to the possibility of some relevance to the early diagnosis of this type of dementia.
Subcortical and periventricular infraorbital areas are primary targets of subacute arteriosclerotic encephalopathies. All our cases presented similar radiological findings of marked leukoaraiois in these regions compared with less intense pathology in the AD group. In all seven patients the periventricular white matter disease spread across periventricular areas and frontal horns, and in one case it was also accompanied by a small focal right frontal ischaemia.
Organic personality changes in cerebrovascular disease were described by Slater as far back as 1962, patients avoiding new experiences and restricting themselves to routines [24, 25] . These patients would also develop hypochondriacal preoccupations and later show inflexible emotional reactions.
The symptoms we observed were in the context of a chronic organic syndrome. In the absence of a clearly identifiable neurotic core, and since the primary diagnosis would be that of a dementing illness, the diagnosis of an obsessive compulsive disorder was not applicable. Classical obsessive compulsive disorders are characterised by ego-dystonic feelings, ideas and ensuing actions caused by subjective compulsion which must be resisted and are perceived by the patient as coming from within the self. The symptoms are ego-dystonic insofar as the patient does not feel attuned to these, knows well that they come from within him, does not welcome but cannot help them at the same time. The ritualistic behaviour arises in an attempt to alleviate the anxiety caused by the compulsion and the patients are often embarrassed by their experience, even attempting to conceal its occurrence from others. In functional obsessive compulsive disorder abnormal activity involving the orbitofrontal cortex, cingulated gyrus and caudate nucleus has been suggested by findings of increased metabolic activity in these areas on SPECT and PET scanning whilst MRI scanning has not confirmed any specific structural brain abnormalities [18, 20, 28] .
In our cases with Senile Dementia of the Binswanger Type with obsessional manifestations, the patients did not seem to be aware of these, did not complain or attempt to resist the drive to carry out the behaviour, but became agitated if anybody challenged the same. In this way, the obsessional behaviour found in our cases was atypical for classical obsessive compulsive disorder and closer to that seen in Encephalitis Lethargica or in Gilles de la Tourette syndrome. In the latter the pathogenesis is still partly unclear but basal ganglia, thalamus and fronto-temporal areas have all been implicated, as the discrete hypoperfusion on PET and SPECT scanning indicates [3, 7, [29] [30] [31] . The ritualistic behaviour in our cases further bears affinity with autistic behavioural patterns such as repetitive elaborate routines and bizarre preoccupations. These have also been attributed to dysfunction of basal ganglia and frontal lobes [7, 9, 11, 12, 44] .
Obsessional behaviour with hypoperfusion of infraorbital areas has been reported in cases of focal cortical degeneration [22] . In Binswanger's Disease, the arteriosclerotic encephalopathy affects the long perforating vessels to the deep white matter. Leukoaraiosis progresses from basal to infra-orbital and more peripheral periventricular frontal areas [15, 19, 33, 37] . It is in consequence inferred that, as the white matter damage progresses and the limbic-frontal areas are progressively affected, frontal functions of judgement and organisation of behaviour may be slowly eroded with their organic substratum. The hypothesis is therefore put forward that the limbic-frontal progressive demyelination would initially generate the pattern of regression into rigidity of behavioural patterns, finally leading to insightless and automatic obsessional patterns and "undoing" rituals. At the same time, the awareness of the appropriateness or inappropriateness of such actions would be lost.
Conclusion
The onset of non ego-dystonic obsessional behaviour in patients with varying degrees of cognitive dysfunction might therefore be of some relevance in the differential diagnosis between Alzheimer's Disease and Vascular Dementia of the Binswanger Type. A reliable differential diagnosis would continue to impinge on a history of cerebrovascular disease and other risk factors such as a hypertension and heart disease.
Our sample is too small to allow final conclusions but intriguing enough to raise a hypothesis for further investigation. The question to examine will be whether this was the serendipitous result of a recruitment process or whether it might have a broader clinical significance.
